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fact, it is not strictly an enzyme because it is not regenerated. No inherited
defect has been reported for this enzyme in humans, but it has been found
that in some cancer cells the function of this enzyme is defective. It may
be that such cancer cells undergo further mutations relevant to tumor
progression more readily. If so, they should be more susceptible to killing
by alkylating agents.

Conclusions

Although the human genome is highly stable in both germ-line and
somatic cells, errors do occur in its transmission from one generation of
individuals or cells to the next. These errors occur at a spontaneous rate that
can be increased by environmental agents, including radiation. These errors
can be so macroscopic that they are detectable cytogenetically, as in the
case of abnormalities of number or structure of chromosomes. Other errors
cannot be detected cytogenetically, but can be detected as changes in the
nucleotide sequence of a gene. Many such errors (mutations) are repaired.
The importance of the existence of repair mechanisms is underscored by
the predisposition to cancer that is associated with some rare hereditary
disorders in which one of these repair mechanisms is defective.

INTERNALLY DEPOSITED RADIONUCLIDES:
SPECIAL CONSIDERATIONS

Exposure to ionizing radiation occurs from radionuclides deposited
within the body as well as from sources outside the body. Differences in
the characteristics of these two types of exposure must be considered when
interpreting studies of irradiated populations and estimating the possible
health effects of different patterns of irradiation.

With an internally deposited radionuclide, the radionuclide enters the
body at the time of exposure but the doses it delivers to various organs
and tissues of the body continue to accumulate until the radionuclide is
removed by physical or biological processes. Thus, the radiation is deliv-
ered to various organs gradually, at changing dose rates, over what may be
an extended range of ages. An internally deposited radionuclide also fre-
quently produces nonuniform irradiation to the organs and tissues in which
or near which it is incorporated, depending on its radioactive emissions and
metabolic characteristics. In this respect, the spatial and temporal patterns
of the doses delivered by internally deposited radionuclides differ from
those typically delivered by external irradiation (Figure 1-7).

These and other differences in both dosimetry and biological response
have a direct impact on the characteristics of the resulting dose-response
relationships. Accordingly, any quantification of human health risks from